GGAAAT motifs play a major role in transcriptional activity of the human insulin gene in a pancreatic islet beta-cell line MIN6.
The insulin gene is specifically expressed in pancreatic islet beta cells. Various cis-acting DNA elements in the 5'-flanking region of the human insulin gene were examined for their contribution to the transcriptional activity using sensitive human growth hormone (hGH) reporter plasmids. The hGH constructs, having successively deleted human insulin promoter sequences, were transfected to a pancreatic islet beta-cell line MIN6. The deletion of two GGAAAT (GG) motifs, GG2 at -145 to -140 bp and GG1 at -134 to -129 bp, decreased the transcriptional activity to 6.5% of that of the promoter sequence from -156 to +1 bp. The selective mutations in both GG motifs also decreased the transcriptional activity to 5.5%. One-base mutations of GG2 and GG1 decreased the transcriptional activity to 82 and 11%, respectively. The two-base mutations between GG2 and GG1 affected the transcriptional activity more strongly than those just outside the GG motifs. A single set of GG motifs in the upstream of thymidine kinase promoter increased the transcriptional activity to 216% compared to that of thymidine kinase promoter alone in MIN6 cells. With an electrophoretic mobility shift assay (EMSA), a nuclear factor in MIN6 cells was shown to bind the DNA fragments containing two GG motifs. This factor did not bind to another GGAAAT-like sequence at -313 to -305 bp in the human insulin gene. These results suggested that the GG motifs contributed to the cell-specific transcription of the human insulin gene in association with the binding of the sequence-specific nuclear factor.